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ABSTRACT
INTRODUCTION: The protection of the airways with the use of vomer devices for ventilation is one of the 
elements of the procedure in cardiopulmonary resuscitation. One of the alternative ways to protect the 
airways from endotracheal intubation is the CombiTube tube. The aim of the study was to assess the ability 
to protect airway patency using CombiTube during simulated cardiopulmonary resuscitation performed 
by firefighters.
METHOD: This study was a prospective randomized crossover simulation study. The study included 56 fire-
fighters who performed airway patency protection with the use of CombiTube during simulated cardiopul-
monary resuscitation with and without chest compressions.
RESULTS: The median duration of securing airway patency with CombiTube device during scenario with-
out and with chest compressions was: 21 s (IQR; 14−25.5) vs. 21.5 s (IQR; 15−27), respectively. The vast 
majority of attempts to insert CombiTube resulted in the insertion of the device to the esophagus: 92.8% 
vs. 91.1% (with and without chest compressions, respectively). The insertion of CombiTube to the trachea 
was observed in 7.1% vs. 8.9% during scenarios with and without chest compression, respectively. Study 
participants assessed the easiness of performing the procedure at 19 points (IQR, 13−22) for scenario with-
out chest compression, and 18.5 points (IQR, 14−21.5) for scenario with uninterrupted chest compressions.
CONCLUSIONS: Firefighters are able to secure the airway patency with the use of CombiTube tube after 
a short training. Compressing the chest during resuscitation does not prolong the procedure of maintaining 
the airway patency with CombiTube. The tip of the CombiTube tube is inserted into the esophagus in over 
91% of cases.
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INTRODUCTION
Securing the airways patency in prehospital condi-
tions may be a challenge for paramedics [1]. The 
endotracheal intubation still remains the golden 
standard, however, the use of it is limited by the 
necessity of having experienced medical personnel 
[2-4]. When performing the rescuing procedures by 
firefighters-paramedics the use of supraglottic air-
way devices (SADs) is a more appropriate method.
The European Resuscitation Council (ERC), sim-
ilarly to the American Heart Association (AHA) in 
their updated guidelines for cardiopulmonary re-
suscitation, sanctioned the use of supraglottic air-
way devices for ventilation during cardiopulmonary 
resuscitation [5]. Thanks to this update, it is now 
possible to perform asynchronous resuscitation and 
ventilation when using SADs.
The CombiTube tube (Sheridan Catheter Corpora-
tion, Argyle, NY, USA) is an example of airway patency 
securing device. The CombiTube tube is a double- 
-lumen tube and thanks to its construction it main-
tains its function when inserted both into the eso-
phagus or, as it happens less often, in the trachea 
[6, 7]. The longer channel is coloured in blue and its 
distal end is blind, however the device has holes on 
the side which allows for ventilation from the side of 
the throat – similarly to the laryngeal tube (LTD). The 
second air channel does not have holes on its side but 
has an opening on its distal end, so that when it is 
inserted into the trachea, it can work as the tracheal 
tube [8]. The CombiTube device is secured with two 
sealing cuffs: distal (esophagus) and significantly larg-
er proximal (oral-pharyngeal). CombiTube tubes are 
available in only two sizes: 42 French and 37 French.
The aim of the study was to assess the ability to 
secure airway patency with the use of CombiTube 
performed by firefighters during simulated cardio-
pulmonary resuscitation.
METHOD
The study was approved by the Institutional Review 
Board of the Polish Society of Disaster Medicine 
(Approval no. 31.02.2018.IRB) and was conducted 
as a prospective, randomized crossover simulation 
study. This study is a continuation of the series of 
the authorial studies regarding the most effective 
way of securing the airway patency in prehospital 
conditions [9−12].
The study inclusion criterion was being an ac-
tive firefighter working for the State Fire Service. 
The exclusion criteria included: back or hand pain 
that didn’t allow for performing cardio-pulmo-
nary resuscitation. Moreover, voluntary written in-
formed consent was obtained from each partic-
ipant before study inclusion. The study included 
56 firefighters. None of the participants had re-
ceived CombiTube training before the study.
During the study participants were given instruc-
tion on the proper ventilation technique with the 
use of supraglottic airway devices. Then the partici-
pants of the study had participated in a 10-minute 
practical session.
One week after the study, participants were 
asked to secure airway patency with the use of 
CombiTube during simulated cardiopulmonary re-
suscitation in the scenarios with and without chest 
compressions. The order of research scenarios and 
participants was randomized with the coin tossing 
method. A detailed randomization procedure for 
the study is shown on Figure 2. In order to unify the 
FIGURE 2. Consort Flow diagram
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difficulties resulting from chest compressions, the 
LUCAS3 chest compression system was used.
The main parameter measured in the study was 
the time of securing airway patency with the use of 
CombiTube. It was defined as the time from taking 
the device into the hand until securing the device 
with two sealing cuffs and attempting to ventilate 
with a self-expanding bag. It was additionally as-
sessed whether the CombiTube tube was inserted 
into the esophagus or trachea. In addition, the eas-
iness of performing this procedure was measured 
using a 100-degree scale (1 — the procedure is 
easy to perform, 100 — the procedure is extremely 
difficult to perform).
Statistica 13.1EN software (Tibco Inc., Tulsa, OK, 
USA) was used for statistical analysis. Categorical 
data are described by absolute numbers and per-
centages. Continuous data were described by me-
dian and interquartile range (IQR). All values are 
two-sided and p < 0.05 was considered to be sta-
tistically significant. 
RESULTS
The study included 56 firefighters-paramedics with 
median age – 33.5 (IQR; 29-36) years, and median 
work experience — 9.4 (IQR; 6−12.5) years. 
The median time of securing the airways with the 
use of CombiTube during both research scenarios 
varied and amounted for 21 s (IQR: 14−25.5) and 
21.5 s (IQR: 15−27) respectively for scenarios with 
and without continuous chest compression (Fig. 3).
The vast majority of the CombiTube insertion at-
tempts ended up in the insertion into the esophagus. It 
happened in both scenarios i.e. without chest compres-
sions as well as with continuous chest compression, 
amounting for 91.1% and 92.8% respectively. The in-
sertion of CombiTube into the trachea was observed 
in 7.1% vs. 8.9% for the scenario with and without 
continuous chest compressions, respectively (Tab. 1).
The study participant assessed the easiness 
of performing the procedure for 19 points (IQR; 
13−22) in the scenario without chest compression 
vs. 18.5 points (IQR; 14−21.5) for scenario with 
uninterrupted chest compressions.
DISCUSSION
Securing the airway patency is one of the most 
basic elements when dealing with the patients with 
an airways obstruction or lack of breath. In the 
conducted study we have presented that firefight-
ers-paramedics just after a short training are able 
to use the CombiTube tube to secure the patient’s 
airways during simulated cardiopulmonary resusci-
tation in the scenarios with and without chest com-
pressions. Other authors [13−16] have also proven 
the easiness of using CombiTube.
Securing airway patency with the use of differ-
ent devices such as supraglottic airway devices or 
FIGURE 3. Median time to airway management using 
CombiTube
Table 1. The results of the study
Parametr Scenario without chest compressions
Scenario with uninterrupted 
chest compressions p-value
Time to Combitube placement 21
(IQR; 14−25.5)
21.5
(IQR; 15−27)
NS
Insertion of the tube into the 
esophagus
51 (91.1%) 52 (92.8%) NS
Insertion of the tube into the 
trachea
5 (8.9%) 4 (7.1%)
Easiness of performing the 
procedure
19
(IQR; 13−22)
18.5
(IQR; 14−21.5)
NS
*NS = not statistically significant.
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endotracheal tube allows for asynchronous resusci-
tation, which results with optimization of patient’s 
oxygenation and reduces the breaks in chest com-
pressions, both of which increase the chances of 
spontaneous circulation return. An additional aspect 
in favour of using this type of devices during cardio-
pulmonary resuscitation is the fact that, as indicated 
by numerous studies [12, 17, 18], when perform-
ing the endotracheal intubation, the compression 
of the chest significantly reduces the effectiveness 
of the first intubation attempt and prolongs the 
time of the procedure, however, this is not a prob-
lem when using supraglottic airway devices, includ-
ing CombiTube.
The CombiTube is a device which combines 
the benefits of laryngeal tube and intubation tube 
[19, 20]. In his study Rumball et al. [21] compared 
the easiness and effectiveness of patient ventilation 
with the use of CombiTube, laryngeal mask airway 
and the oral-pharyngeal tube. In that study the 
CombiTube turned out to be the best in both ef-
fectiveness of insertion and ventilation, and its use 
was the most preferred in the paramedics included 
in the study. Due to the numerous studies, which 
indicated the benefits of using CombiTube, Bollig 
recommends the CombiTube in the Scandinavian 
guidelines for prehospital airway management [22]. 
As Rabitsch et al. indicated the CombiTube worked 
well in cases of difficult access to the patient’s head 
and in bleeding and vomiting patients [23].
It is worth noting that the CombiTube beside its 
undoubted benefits in its use in emergency medicine 
has its use also in the conditions of the operating 
theatre [8, 13, 24].
CONCLUSIONS
In the conducted simulation study, just after a short 
training, firefighters-paramedics are able to secure 
the airway with the use of the CombiTube tube. 
Compression of the chest during resuscitation does 
not prolong the time of securing airway when using 
CombiTube. The tip of the CombiTube tube is insert-
ed into the esophagus in over 91% of cases.
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